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i(57)^Ab^act , . \ ^ 

PROBLEM TO BE SOLN/EP; Jo provide a rptery kiln 
capable of reducing the amount of heat , radiation 
from the down stream opening edge of the rotary 
Idln;' I'red^^ of 'fUiel consumpton 

redudhg the amount of exhjaust gas, especially the 
amourit of the exhaust of C02. 

SOLUTION: The rotary kiln Is provided with a shield 
covering the upper pari of an outlet The rotary 
kiln Is also provided, with a radiant tube group 
comprising aligned ia^^ tut>es\ covering the upper 
part of the butiet . ...... > 
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1 1 ^^>t^ kiln eqiiippecf wrap sWeid for iii)|)e^ ^ ■ ; • ^ - ; fe' 

l^laiin 2] Rotary kiln according to claim 1, With a distance of a soffit of kshield, aiid a rotary kili^ ^ 
^]^agt edge equal toyi diameter of fofaiy ^^^*;•:^^-^;•^V.^-V:^r^^^^ >:^>iig;i^^^i^J^i^ 







♦NOTICES* 

Japan Patmit 0££lc« is not rasponsibla fox any 
deunagas eausad hy tha. usa o£ this translation. 

l .This document has been translated by compute. So the translation may not reflect the original 
.. precisely. . 
2.**** shows the word which can not be translated. 

3. in the drawings, any words are not translated. . . 

, DETAILED DESCRIPTION 

; [Detailed Description of the Invention] 

^^[OOOl] ■ .- . 

rme technical field to which inventiori belongs] This invention relates to rotary kihi Especially the 
jifngth (L) of rotary kihi and a ratio (ratio of length to diameter) with a diameter (D) are suitable for 
' five or less short kiln. ; . • 

v:-"[bpp2] ■ . ■■■ X. . ■ -...-■^ V 

* DDescription of the Prior Art] Drawing 3 is the transverse-plane cross-section schematic dia^am of 
.J^ZB^'^^J^^^ ft is a hollow cyUnder configuration, and the virtual axis of rotation 102 

r 3S arranged ahnost horizontally, and rather than the down-stream opening edge 120, rotary kiln 1 is 
• i airaiged highly slightly and is rotating the upper op^g edge 1 10 around said axis of rotation 102 

,Itjs attached fi-ee [ a revolution ], the fi-ont waU 103 maintaining an airtight at the upper opening - ' 
: 1 The front wall 103 is penetrated, a main burner 130 is attached, and the flame 13 1 is 
Miemitted to the interior of rotary kiln I . That is, the flame 131 is emitted toward the interior near the 

upper opemng edge 110 of rotary kihi 1. Moreover, the firont wall 103 is passed from a nbn- 

iUi^trated trash shot, and about one quantum of trash 3 is carried in to the interior of a rotary kiln 1 
.-■■at.atime. '. ■ ■• .. ; . ■ - '". ., 

[Op03] The interior of a rotary kihiT isheatedby thefiame 131 ofa mainbumer 130, and is 
. .maintained at the elevated temperature. The carried-in trash being agitated by revolution of rotary > 
kiln Movmg slowly toward a lower stream of a river from the upstream, it is heated and dries T next ] 
near the upper opening edge 1 10. In the middle class section The good fiision parts (a slag, meltable 
; PJf etc.) which the inflammable portion contained in ti^h bums, then are contained m trash iiear 
ZM^ down-stream opening edge 1 20 fiise, and melt 4 is generated. . . 

ntOP^] And the down-sfream opening edge 120 of rotary kihi 1 is attached free [ a revolution ] 
^mamtaining an airtight at the side attachment wall of the straight cylindrical shape-like secondary 
xonibustipn chamber 2..The sufficientiy large distance LIO of the side attachment waU 2lO of the 
tight above of the down-sfream opening edge 120 of rotary kihi 1 and the side attachment waU 
[ directly under ] 201, and the side attachment waU 202 that counters the down-sfream opening edge 
^M^ ^^^ ^ elevated-tenaperature gas 900 degrees C or more may pile up sufiBcientiy long all 
,?per^a secondary combustion chamber and may pyrolyze and defang deleterious material, such as ' 
rmoxin. The desuable residence time is 2 seconds or more. The soffit of a secondary coinbustion 

connects the soffit side attachment waU 204 to the dip side attachment wall 203 and is 
iP9nstituted, and the distance Lll of a side attachment waU 201 and the soffit side attachment wall 
^^M^^^^ distahc,e 10. And it is immersed into tiie water 6 stored in the watbr tank 5, and 
i^»e^?pffit of a secondary combustion chamber 2 is intercepted with the open air by water seal.' 
J^^} And meh 4 flows out of the lower part of die down-sfream opening edge 120 of rotary kihi 1 
feUs Jie inside of a secondary combustion chamber 2, enters into the water 6 of a water tank 5 and i 
cooled and soUdified. ' ' 

[0006] • ' * 

[Problem(s) to be Solved by the Invention]. However, the rate to the heat release from die outer steel 
shell of the side of the rotary kihi 1 of heat release in which the lengfli (L) of rotary kihi and a ratio 
(ratio of length to diameter) witii a diameter (D) radiate heat from a direct down-sfream opening 
; e^ge m five or less short kihi since ratio of length to diameter is smaU compared witii tiie long rotary 



http:/7www4,itMll.iix>.eo.io/cei-biTi/tn»n weh 



kiln of ratio-of-length-to-diameter>20 becomes large relatively. Therefore, and there are also many 
amounts of exhaust gas, and the amount of the fuel consumed by the main burner 130 is a problem. 
Furthermore, when there is much heat release from a down-stream opening edge, in the portion near 
the down-stream opening edge, temperature fells, and melt (molten metal and molten slag) solidifies 
and soUdifies, and it becomes easy to adhere, and is a problem. 

[0007] In view of the above-mentioned trouble, research and development in this invention is done 
wholeheartedly, and the object is in ofifering the rotary kiln which the heat release from the down- 
stream opening edge of rotary kiln is reduced, and the amount of bum-out fuels is reduced, and can 
reduce the amount of exhaust gas, especially C02 emissions. Furthermore, the object of tWs 
invention is to offer the rotary kiln which coagulation and an affix cannot prbduce easily near the 
down-stream opening edge. 
[0008] ■ •. ■ 

[Means for Solving the' Problem] The above-mentioned object is attained by rotary kiln equipped 
with a wrap shield in rotary kihi concerping this invention according to claim 1 , i.e., the upper part of 
an outlet. , rr tr 

[0009] Moreover, the above-mentioned object is attained by a rotary kihi concerning this invention 
according to claim 4, i.e., a rotary kiln equipped with a radiant tube group which comes to put the 
upper part of an outlet a wrap radiant tube in order. 

[0010] : . . 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to • 
details with reference. to an accompanying drawing. - • 
[001 1] 1st operation gestalt drawing 1 is the transverse-plane cross section of the 1st operation 
gestalt of the rotary kihi concerning this invention. Although only an angle theta 1 inclines at the side 
attachment wall 210 which is in right above [ of the down-stream opening edge 120 of a rotary kihi 
1 ] among the side attachment walls of a secondary combustion chamber, and the upper bed 71 1 of a 
shield 71 is attached and has closed the abbreviation upper half of the down-stream opening edge of 
rotary kihi 1, only the distance LI of the lower part 104 of the down-stream opening edge 120 of 
rotary kihi 1 and the soflBt 712 of a shield 71 is detached and arranged! Distance LI is ahnost the 
same as that of the diameter of rotary kihi .1, the flow resistance of exhaust gas serves as abbreviation 
identitas m the mterior and the shield outlet section of rotary kihi, and the rate of flow of exhaust gas 
hardly changes, but becomes fixed. ' 

[0012] Since the shield 71 has closed the abbreviation upper half of the down-stream openmg edge 
120 of rotary kihi, while decreasing bleedoff by radiation or the convection current of heat according 
to the **** ,1 operation gestalt, in order to play a role like a reflectmg plate, apart of radiant heat is 
returned toward the mterior of rotary kihi. Moreo ver, if a shield 71 is attached, the rate of a heaf- 
receivmg side to a heat smkirig plane wiU decrease. Therefore, heat release can be decreased. 
[0013] Moreover, the shield 71 is made of refractories, such as castable refractory, and exceUent in 
refractoriness and thermal resistance. ^ 
[0014] In addition, the same effect is acqmred, even if it carries out the design change of the location 
of a water tank to a lower part or makes water level in a wiater tank low. 
[001 5J In addition, about exhaust gas flowing, as an arrow head 8 1 showed the conventional 
example by drawing 3 , exhaust gas was flowmg to the secondary combustion chamber 2 through the 
upper part mside rotary kihi 1, but in the 1st operation gestalt, it flows so that the lower part mside 
rotary kihi I may be Ucked by drawing 1 , as an arrow head 81 shows. Therefore, heating of melt 4 is ■ 
promoted and it is hard to produce adhesion and sohdification of melting near the down-stream 
opemng edge 120 of rotary kihi 1. - 

[0016] 2nd operation gestalt drawing 2 is the transverse-plane cross section of the 2nd operation 
gestalt of the rotary kihi concemmg this invention. At the point which closes the abbreviation upper 
half of the down-stream opening edge 120 of rotary kihi 1 with a shield, although it is the same as 
the 1st operation gestalt, a configuration differs from the structure of a shield. That is, in the **** 2 
operation gestalt, it has the configuration and structure where the shield 72 connected' ****** 721 
and a vertical section 722, and only an angle theta 2 inclines on the side attachment wall 210 of a 
secondary combustion chamber 2, the edge 723 of ****** 721 is attached, and it is separated from 
the lower part 104 of the soffit 724 of ashield 72, and the doWn-stream opemng edge 120 of rotary 
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kiln 1 of distance L2. 

[0017] A material with refiractoriness and thermal resistance can be used as constraction material of 
a shield, and heat-resistant alloys, such as ceramics, an oxide, stainless steel, and high alloy steel, can 
be illustrated. 

[0018] The distance of the side attachment wall 210 of a secondary combustion chamber 2 and a side 
attachment wall 202 is L14, and the distance of a side attachment wall 201 and the soffit side 
attachment wall 204 is LI 5 . . 

[0019] 3rd operation gestalt drawing 4 is the schematic diagram of the 3rd operation gestait of the 
rotary kiln conceming this invention, (a) is the transverse-plane cross section, and (b) is the side 
cross section. The radiant tube type bumer train 9 makes the major axis parallel, and puts four 
radiant tube type burners 9Ia, 91b, 91c, and 91d in order. Although the radiant tube type burner train 
is vertically put in order like drawing 4 with this operation gestalt, it may lean like the shield of 
drawing 1 and you may install. 

[0020] Since it is each radiant tube type burners 91a, 9ib, and 91c and the same structure, 91d is 
explained about radiant tube type bumer 91a. Drawing 5 is the schematic diagram of a radiant tube 
type bumer. In this operation gestalt, using the thing of the single end, outer-tube 92a and injier-tube 
93a are straight pipes-like, and end 921 of outer-tube 92a a has closed. InjQammable gas and a 
combustion air are introduced to inner-tube 93a, and the flame is always formed toward end 921a 
which flame-stabilizer 94a to outer-tube 92a closed. The combustion gas which occurred by 
combustion of inflammable gas passes through between outer-tube 92a and inner-tube 93a, and is 
emitted toward the iside frpni exhaust gas bleedofiF opening 95a attached in other end 922of outer- 
tube 92a a. ' 

[0021] Since the radiant tube type burner train 9 is arranged so that the upper part of the down- 
stream opening edge 120 of rotary kiln 1 may be covered, while intercepting bleedoff of heat, a 
radiant tube type bumer train achieves the work which reflects and returns heat into rotary kiln. As 
the result, the heat release from a down-stream opening edge can be reduced below in one half. 
[0022] Moreover, it flows and exhaust gas is discharged by 1hc radiant tube type bumer train so that 
the lower part inside rotary kiln 1 may be licked. Therefore, heating of the melt at the bottom is 
promoted, and it solidifies, is hard to solidify, and hard to generate an affix. • 
[0023] Furthermore, by the radiant heat from a radiant tube type bumer train, it is heated near the 
down-stream opening edge of rotary kiln 1, and is held at an elevated temperature. Therefore, it 
solidifies and is hard td solidify melt and- hard to generate an affix. 

[0024] The combustion gas of a radiant tube type bumer moves to a secondary combi^tion chamber 
without contacting the exhaust gas in rotary kiln, and directly. Therefore, in case air preheating is 
carried out, tihe problem of the corrosion of a material is reduced. 

[0025] - ■ ' ^ 

[Effect of the Invention] Since the rotary kiln conceming this invention has closed the abbreviation 
upper half of a down-stream opening edge with the shield, the quantity of heat which the heat release 
from the down-stream opening edge of rotary kiln must be decreased below in the conventional one 
half, consequently must be supplied from a main bumer can be reduced, and the effect that the 
amoimt of a bum-out fiiel and the amount of exhaust gas can be decreased simultaneously is 
acquired. Moreover, while the amount of exhaust gas is reduced, C02 emissions also decrease and . 
the effect of becoming maintenance of earth environment is acquired. 

[0026] Furthermore, since the rotary kiln conceming this invention has closed the abbreviation upper 
half of a down-stream opening edge with the shield Since it flows so that exhaust gas may lick the 
lower part inside rotary kiln, and melt is heated by hot exhaust gas. It decreases that it is cooled at 
the outlet edge of rotary kiln, and melt adheres, and while the effect that melt is discharged smoothly 
continuously is acquired, the effect that the amount of the bum-out fuel in a main bumer can be 
decreased is acquired. 

[0027] Furthermore, according to the rotar>^ kiln conceming this invention according to claim 4, by 
the radiant heat from a radiant tube type burner train, it is heated near the down-stream opening edge 
of a rotary kiln, and is held at an elevated temperature. Therefore, it solidifies and is hard to solidify 
melt and the effect of being hard to generate an affix is acquired. 



httn:. vi'Ww4.indI.iDO.s:o.iD/cm-bin/tran weh cm eiie 




OF DRAWINGS 



:l|^ ^Drawing 1] It is the hfansyerse-p^ cross section of the. 1st opeiration ge^talt oifi^ rotary kUn 
"%^||^grriingthisiiwenti^ . .v: :v ,.-.> ■ 



It is the .fransyerse-^^^ 2nd operation gestalt of the rotary kihi 
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